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network operation with lumped parameters model
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Fig.5 Schematic diagram of double-side power supply
network operation with distributed parameters model
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Table 1 Calculation results

FETE AFEZM(°) RE/% WEEE/km  Ey/%
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Table 2 Calculation results
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Synchronization of line fault recording data and fault

location based on least square method

ZHAO Yang', XIAO Shiwu', JIAO Shaolin®, LIU Wei’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable
Energy Sources( North China Electric Power University) , Beijing 102206, China;

2. Electric Power Dispatching Control Center of Guangdong Power Grid Co.,Ltd. , Guangzhou 510032, China)
Abstract: The fault recording data collected by the devices of both sides of transmission line, owing to the error in the sub
clock,is asynchronous. The results of subsequent analysis based on the unprocessed fault recording data, especially the fault
location, can not meet the requirement of accuracy,especially the fault location, failing to provide guidance for fault resolution.
To make full use of fault recording data,time synchronization of recording data is very necessary. Firstly,three methods currently
commonly used in engineering are shown, at the same time, the principle and limitations of every method are discussed.
Secondly, the transmission line with lumped parameters model is established, a method based on least squares, using the
parameters and recording data of the transmission, is proposed. Finally, the simulative results demonstrate that the time
synchronization method based on least squares can achieve high accuracy in fault location,and improve reliability of subsequent
analysis results.

Keywords : time synchronization ;7 type equivalent circuit;fault recording data;the least squares method ;fault location
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Review on the policies and compensation mechanism of BESS participation

in the auxiliary service of frequency and peak modulation
ZHANG Zhi', SHAO Yinchi>®, LUN Tao', ZHOU Ji'
(1. State Grid Corporation of China,Beijing 100031, China;2. State Grid Jibei Electric Power Research Institute ( North
China Electric Power Research Institute Co.,Ltd.) ,Beijing 100045, China; 3. Grid-connected Operation Technology
for Wind-Solar-Storage Hybrid System State Grid Corporation Key Laboratory, Beijing 100045, China)

Abstract: With numerous policies of energy storage participating in the peak and frequency modulation service been released, it
is necessary to make clear analysis about those policies. Firstly policies and cases of battery energy storage system ( BESS)
participating in the auxiliary service of peak and frequency modulation are summarized from the national , regional and provincial
sides, combined with the frequency and peak modulation characteristics of BESS. The admittance requirement, compensation
price and trading mode in typical provinces are summarized. Then, the compensation mechanism for BESS participating in
frequency modulation service in the United States and Europe,as well as two compensation mechanisms in China are discussed,
and the modes and mechanism of BESS participating in peak modulation in China are summarized , taking Qinghai province as
an example. Finally,the existing problems of BESS participating in peak and frequency modulation under the existing policies
are briefly analyzed. Suggestions related to those problems are put forward from the aspects of differential compensation , optimal
allocation of frequency modulation resources,the mechanism of energy storage sharing and evaluation standard.

Keywords : battery energy storage system ( BESS) ; frequency modulation ; peak modulation;electric auxiliary services ; compen-

sation mechanism
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